Experimental Section
Materials and Synthesis. K 2 TP was synthesized via acid base neutralization reaction between terephthalic acid (TPA) and KOH in aqueous solution. Firstly, 2.0 g of KOH was dissolved in 30 mL of deionized water, into which 1.8 g of TPA was added at 60 °C. The resultant product was precipitated by adding absolute ethanol at 90 °C. After refluxing at 90 °C for 10 h, the as-prepared product was centrifuged and washed three times with ethanol.
Finally, the product was dried in vacuum at 100 °C for 10 h. Activated carbon (AC) of YEC-8B was purchased from Fuzhou Yihuan Carbon Co., Ltd. (China) without treatment before use.
Characterization. K 2 TP and its corresponding electrodes at different states during cycling were characterized by field-emission scanning electron microscopy (FE-SEM, JEOL JSM-7500F), Fourier transform infrared spectroscopy (FTIR, BIORAD FTS 6000), powder X-ray diffraction (XRD, Rigaku X-2500 diffractometer) using Cu Kα radiation, Raman spectroscopy (Thermo-Fisher-Scientific, excitation wavelength of 532 nm), and transmission electron microscopy (TEM, JEOL JEM-2800). AC was characterized by FE-SEM, TEM, and low-temperature nitrogen sorption experiment by a volumetric adsorption apparatus of Glassy-fiber filter was employed as separator. The electrolyte was 1.5 M of KPF 6 in 1,2-dimethoxyethane (DME). 12.0 μL of the electrolyte was applied in each coin cell.
Galvanostatic charge/discharge tests were performed on Land CT2001A battery instrument.
Cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS) were tested on an electrochemical workstation of Solartron 1470E. All of electrochemical measurements were carried out at room temperature. The electrodes were taken out from the cycled cells in the glovebox and washed by DME to remove the residual electrolyte before characterization.
Computational Method. The dispersion-corrected density functional theory (DFT-D2) calculations of potassium terephthalate (K 4 TP) were performed using Vienna ab-initio simulation package (VASP) with the generalized gradient approximation (GGA) and the Perdew-Burke-Eznerhof (PBE) functional (GGA-PBE) to describe the exchange-correlation energy of electrons. [1] [2] [3] [4] [5] The projector-augmented wave method (PAW) was used to treat the interaction between the atomic cores and electrons. [6, 7] For the geometry optimization, the reciprocal space was covered by a 4×8×4 Monkhorst-Pack k-point grid with Γ point and a cutoff of 450 eV was used for K 4 TP primitive cell (~11 Å×4 Å×12 Å). [8] Atomic positions and cell vectors were fully optimized until all force components were less than 0.02 eV Å -1 .
The ab-initio molecular dynamic (AIMD) simulation was performed to roughly examine the possible K + diffusion pathways for 10 ps with 1 fs time steps. To keep the computational cost 4 at a reasonable level, we used a 2×4×2 Monkhorst-Pack k-point mesh with Γ point sampling and a 400 eV cutoff in MD calculations. [8] The same conditions were used in CI-NEB calculations and all atomic positions and cell vectors were optimized until all force components were less than 0.04 eV Å -1 . [9, 10] The structural optimization and Raman spectrum simulation of K 2 TP and K 4 TP were carried out using Gaussian 16 software package [11] with b3lyp/6-31+g(d,p) [12] level of theory. 
